«o at
TWe
’7

iii
lllll




s
120 160 200 240 280
Reconstructed Mass  (GeVic)

120 Years Collectmg Top Quarks

CMS

2015

10° grrr

107 &

: >
P = . — 1 8 200007 ,,,,, -ﬂnonaci =:\:’;;
; 1108 © 18000} -“"\‘“""£4 [ singie top
Tevatron LHC i 2 4g000f-| i unmatched *_Daa

e ] o E
et 3 T 14000F
e i % 108 E 120001
o, ~ : : & 10000F
3 - i 8000F
e i ) F
-~ 10° E 6000}
- 1 4000

CMS Preliminary, 19.7 fb" '\ Vs=8TeV, I+jets

2000F

2 % 1 WWJW.W
4 a | T R N S
5 100 200 300 400
: me° [GeV]
= 104 T T T T T T T ]
& \s=8TeV,20.3 b’ El gm E
ol T.:r'.—1 o 7 E _; ? i ATLAS Preliminary 3 SM Wajets 3
3 I I ] @ o= @ Other SM 3
107 :—“mgg-.{MH =150 GeV) 5[ 110 § 102 ; p+ets boosted _]
F (M,, = 500 GeV) // E i 10
E ﬁHu;{J.L" K~ e - . E|
lﬂ"‘ _4;;11 M | l'll oyl el i 1“}_0"5l 1
0.1 1 10
(O] 15 F
[ &
a 05 E %
100 120 140 160 180 200 220 240 260 280 300
AR "™ Zm/p.l_ Mass of large radius jet [GeV]

LHC top searches and
measurements entering

the TeV-scale

. Boosted top quarks /

D. Gerbaudo, UCI

R=0.4

Efficient hadronic top-tagging:
large R jet as top candidate,
less combinatorics

* jet substructure can be exploited
for powerful discriminants

oost

R=1.0/1.5
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Top@20, Fermilab, April 2015 2



Top Quark and New Physics

Several reasons for which final states containing top
guarks are an excellent means to probe new
physics: . N
» the top quark decays before hadronization ggslgnza)n tctes
 direct studies of top-quark properties
« search for new physics in top decays

CMS

- the top quark is heavy (@la W) tb

models
» large BR(heavy particle - t+X)

' ' i ' resonan
* it plays a special role in many new physics /4 esonances

/l top quark |

] d Q - Wb+X

Bactron Muon Tou
E-10) 105.7 1377

QUARKS

Vector-like-
guarks
| T Q-t+X or

Dark matter
— monotop

R (' . SUSY stop
up Chamn Top ~ -0

Mass: 5 1500 6 t‘|_> t x1 OI'
. " ~ ~

= == | = t—>Wb,
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ATLAS: tt resonances in {+jets CMS
ATLAS-CONF-2015-009 New!

Cartoon of |-lepton tthar decay !

Resolved + boosted selections: 3 | ERas e s s s na e b
- . = [ ime=eee e + jets, boosted ATLAS Prelimi 1l +
* Resolved: tt with t+u+4 smallR g - §+;ZI§";'§$$L et ol ; i
jets; choose kinematically best = | o o e
b. . i 8- o - f t
combination it .
=
e Boosted: o g b
leptonic top = ¢+ut+small R jet £ 4 : i
hadronic top = large Rjet & | « Wide mass range covered
with hlgh Mass, hard 0:' 1 ¢ Resolution ~10%
0 . \
substructure « Narrow leptophobic Z
> excluded up to 1.8TeV
2 ATLAS Preliminary —e-Data
© 1s=8 TeV, 20.3 fb"" [ISMt =3 L S A0 0 MBI 0 08 S
o ] SM Wijets & . ATLAS Preliminary Obs. 95% CL upper limit
o @ Other SM e 10F o eTev 20317 e Exp. 95% CL upper limit
w —g_ 2.0TeV, 15.3% i ’ | Exp. 10 uncertainty
qC_) KK f:]/ 102 Exp. 2 ¢ uncertainty
> o R e e e Leptophobic Z’(1.2%) (LO x 1.3)
LLl o N\ — — Leptophobic Z'(2%) (LO x 1.3)
>fN 10 \\,\\ — . - Leptophobic Z'(3%) (LO x 1.3)
g .
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/////////////
0 » ]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-009/

e/u+jets, 1t tag 19.7 b (8 TeV)
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10?
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IAyl < 1.0; 2 b tag (high mass) 19.7 b (8 TeV)
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CMS —o— Data
Preliminary
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~500
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CMS: tt resonances in all final states
CMS B2G-13-008 New:

HT > 800 GeV; 2 b tag (low mass)

CMS

19.7 107 (8 TeV)
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Optimized for boosted tops, using jet substructure.
Consider all three possible top-pair decays:

mass limit [TeV]

signal hypothesis dilepton channel | lepton+jets channel | all-hadronic channels | combined
obs.  exp. obs. exp. obs. exp. obs. exp.

Z', Ty /Mg =1.2% 15 14 23 22 21 2.1 24 24

Z', Ty [Mz = 10% 22 2.1 2.8 2.7 25 25 29 28

RS KK gluon 20 18 25 25 23 24 28 27
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G13008

D. Gerbaudo, UCI

Vector-like-
quarks
Q-t+X or
Q ->Wb+X

(alaz)tt
resonances

/l top quark I

(ala W) tb
Fresonances

CMS

/ N\

Dark matter
— monotop

SUSY stop
ig ~0
t,—1 X, or

f1—> w bi:)

Top@20, Fermilab, April 2015




« Single lepton (e/p) final state

« Missing E_
« >2 jets (small-R), at least 1 b-tag
. to reweighting derived in control region
T
« Exclude W'; up to 2.03 TeV
JHEP 05 (2014) 108
CMS, L=19.5fb " at \s = 8 TeV
T T I-l T T 1 I L | L l T T -+' T ;)a-ta- ----------- ?
1 04 n+jets Nh 1ags =lor2 [ tf + single top il
} - W=y +Zl"|n'*—>l‘l'+\l'h'\l'h' 3:
b} 9 ————— oW ) x 20, M(W'_)=1.8 TeV |
O 10 ————— G{W‘H]xm,HW‘H)ﬂ.ﬂTav-?
(-] - == - alW' ) x 20, (W', )=2.5 TeV .
__LE 10° mmeee GOW ) X 20, MW )=3.0TeV
g 10 v _:_.1»_;—_:.:_5 ‘m Uncertainty g:
@ : o = E
T : E
10" 4

M(tb) [GeV]

CMS: W' tb

CMS

 All-hadronic final state

» Focus on di-jet topology, with one b-jet
and one large-R top-jet (substructure)

« Exclude W'_ up to 2.0 TeV

PAS B2G-12-009

CMS Preliminary, 8 TeV, 19.7 fb!
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http://inspirehep.net/record/1280718
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12009

Slngle -lepton (e/p) final state
« Missing E.

e 2 or 3jets (small-R), 2 b-tags
« BDT discriminant, inputs:
« m(th), p.(t), etc.

« Exclude W', (W')) as heavy as 1.92

(1.80) TeV
.. Phys. Lett. B 743 (2015) 235
=i ATLAS :
< 10 E
@ i e Data E
= l: \s =8TeV,20.3fb" [w,(1.75Tev)x5 -
Sl [ Top 3
Y, F 3jets2b-tags [ i
10" & [ Z+jets, dibosons =
E B Multijets 3
10° ; Uncertainty
102 E
10
y
I DA IR A I VR T T D |
%u 1%!PMounu.‘nwv“,’//(/.//ﬁ,;,y/( j/ %/ A
_E,, 05 ................................................................................................................................ =]
S i

1 -08 -06 -04 -02 0 02 04 06 08 1

BDT Output

ATLAS: W' tb

CMS

All hadronic final state, two jets with AR>2.0
 One b-tagged R=0.4 jet, one R=1.0 t-tag jet,

candidate

- ATLAS
10° =
B I L dt=20.3fb"

\s=8TeV

Events / 100 GeV

10*
& x2/#bins = 21.5/29
two b-tag category

10° s

—e— data

— background-only fit
— 1.5TeV W,
——20TeVW,
—25TeVW,

——3.0TeVW,

data / fit
N SR Yo )

S
0.8} f+

1500 2000 2500

3000 3500 4000

m,, [GeV]

Two categories based on b-tag of top

jet substructure, N-subjettiness

* Unbinned Ihood fit
on m(tb)

* Bkg estimation from
data

Exclude:
« W/ upto 1.68 TeV

« W_upto1.76 TeV

1408.0886 [hep-eX]
Submitted to EPJC

D. Gerbaudo, UCI
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http://arxiv.org/abs/1408.0886
http://arxiv.org/abs/1410.4103

D. Gerbaudo, UCI
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CMS: all-hadronic monotop

WIMP probe complementary to monojet and

monophoton DM searches
« Large missing E_

« Three high-p_ jets

* One b-tag

« Exclusion up to

« 350 GeV (scalar)
* 630 GeV (vector)

19.7 b7 (8 TeV)

> 60F-CMSs 4 data

‘OD - [ W+jets

B 50 [ Z+jets

£ F .

Q 40 v

® L , [Isingle t ]
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5 IR AR TN
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g t

CMS
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g

CMS B2G-12-022

Phys. Rev. Lett.

10 19.7 fb” (8 TeV)
g E_._CM|S ----- scalar signal
; —— observed limit
X o e expected limit |
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E 10 Ty
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D. Gerbaudo, UCI
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o) IC‘MISR ----- vector signal
Q.
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http://arxiv.org/abs/1410.1149

CMS

fmet
e t - Wb (W - fv) + missing E.
- . . . t
e tt (- dilepton) is the main background
« m_(8, missing E.) and A®(¢, b) are the
main discriminating variables Interpretation: many theories predicting
monotop — use effective models:
Eur. Phys J.C (2015) 75179 . resonant production of spin-0 — t.f,,
> F ' m . .
3 220;_ R YRS _; « non-resonant production of spin-1 +t_
s moloce s )E%esagigrgl,vSsooGev_; = 10T R e AT REAE
; 180F SRI €. /IJ‘ -Tmet ° | - ﬁ g ATLAS """ Theory (LO) 8non. res_o3 E
= = op-pair, single-to il = _:“- iy o &
e 2 2 Bronvaand ey IO
W 140F \:’ W-ets, dibosons 5] Q 2 _‘, Fnon-res™ —
g E 10 3 — Observed 85% CL limi E
1201 77 Big. uncerainty = I 2 Non resonant model . . . Expected 95% CL limit 1
100 = & el Z‘-‘, B+ o ]
B 5 m [Ty "s,' S [ J+26 =
- E x 10E N E
E = :
: ?" TE “\'“"m, .......... =
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= 2 Lo E
& 137_/// s, %4 / i 10 S =
%g gl S daaiiea O o ."zééi s B e i
a 00
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http://arxiv.org/abs/1410.5404

Dark matter pair production
with t or b:

« large missing E.

- at least one high-p_ jet

» four selections:
e one or two b-jets
« two top quarks, both
with hadronic decays or
one hadronic and one
leptonic
« optimized selection with
several advanced
variables: razor, am_,,

topness

Eur. Phys. J. C (2015) 75:92

CMS

g b g ,1
4
1%
X
X
bt
b g
C\'l_'10_34 T T IYIYII{ T T IIIIIII T IIIYIII‘ T IIYIIII‘ T S A |
S, 1075 ATLAS —— ATLAS Scalar (D1) ATLAS —— ATLAS Tensor (D9)
ai = 20.3 fb_1, \s=8TeV SupeI‘CDMS (201 3) 20.3 fb_1, \s=8TeV COUPP (201 2)
b 10 LUX (2013) PICASSO (2012)
10% all limits at 90% CL, g=4n all limits at 90% CL, g=4n
10
103
19
T
0=
g
1
10_45 ) I\I\II‘ 1 1 IIIIIIl 1 III\III‘ 1 I\IIII‘ 1 N
1 10 10° 1 10 10°
m, [GeV] m, [GeV]

Strong limits in the low mass region, relevant to recent
claims by DAMA/LIBRA, COGENT, CDMS, Fermi-LAT

D. Gerbaudo, UCI
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http://arxiv.org/abs/1410.4031

D. Gerbaudo, UCI
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VLQ production and decay

Pair Production Single Production

Decays:
e T Whb/Zt/Ht
 B-Wt/Zb/Hb

ZI
Rich signatures:
« top quarks
* bjets
. Vhad—>_u/J

0 BR(T - Wh) BR(T-Wb) 1

D. Gerbaudo, UCI Top@20, Fermilab, April 2015 =< jets 15




A
T
4
n
S  New! Ht+X
, ~++ dominant H- bb
morse N2, Ny 22

ATLAS: VLT

«n, * 8channels, largest s/b

CMS

New!
Same-sign dilepton/trilepton (+ b-jets)
« SS2tor3¢ N 21, missing E_, H_
» sensitive to VLQ and several other

: . for N >6,N >4 BSM models
11 SR based on charge, H_,
ATLAS-CONF-2015-012 y ase g€, M,
E 30 :_ ATLAS Preliminary —¢- Data Nb-jets’ mISSIHQ ET
9  20.31b7, \s=8 TeV [ ti+light jets CERN-PH-EP-2015-060
E 25:_261',2413, M4 > 100 GeV [Jtisct = . 1 | . T . . =
2 B . f+bb - i —e— Dat .
S - Post-fit B b = ATLAS Preliminary T X ez Wwwr) o
- Lty = 3
Lﬁ B : E E [ Q Mis-id =
20— B e \s=8TeV, 20.3fb B Fake/non-prompt leptons —
- T = I Dibosons 3
: Sorigt 102 BLT : Other ?_
15— Total Bkg unc. Uncertainties =
E Ht+X ERS e e,
F 1
5 10"
0 E 1 | 1 E 1 1 —§— | g 3
2 1258 7 o e SO
wl Ren g 2,77 £ o
i // 4 ////%///////// o
< 0.75F / 3 : : . . : , :
(@] 0.5 / ; i SRVLQO SRVLQ1 SRVLQ2 SRVLQ3 SRVLQ4 SRVLQ5 SRVLQ6 SRVLQ7
7] 500 1000 1500 2000 SR4t0  SRat1 SR4t2  SR4t3  SR4t4
H; [GeV] 2.20 2.40
D. Gerbaudo, UCI Top@20, Fermilab, April 2015 16


https://cds.cern.ch/record/2002556

TT - Zt+X:
¢ consistent with a high-p. Z, allow 3™

N.>2,N
selectlons optimized on N,, N

discriminant m, or H_
JHEP 11 (2014) 104

>1

b- ets—

ATLAS: VLT

Wb+X New! B
« optimized for TT - WbWDb
e one W-{u

b-jets’

14
ATLAS
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e ONe' W
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CMS

« kinematic req. to suppress tt
ATLAS-CONF-2015-012

boosted or resolved

70—ATLAS Preliminary —— Data
C 20307, Is=8TeV B 7T (600) Chiral
B e R s TT (600) Singlet
60— B e S
- [ Non-t
50l Total Bkg unc.
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https://cds.cern.ch/record/2002556
http://arxiv.org/abs/1409.5500

ATLAS: VLB in i+jets

0

1503.05425 [hep-ex] New!

Events / 0.01

« Assuming allowable decay modes are: 102
B - Wt/Zb/Hb
« Consider subsets with 1 or more 10

ATLAS

Vs=8TeV,203f'[ ] i

¢ Data

[ W+ijets
I Multijets
[ Other bkg.
Bkg uncertainty
—— BB (600 GeV)
--- BB (700 GeV)

reconstructed hadronic boson
* Do not measure charge
- also set limits on T.,— Wt >840GeV

Data/Bkg

1Combination VLT New!

= i o

T ATLAS Preliminary &

T {s=8TeV, 20.3fb" Summary results: i

= Same-Sign |l m

o Preliminary E

@ Zb/t + X 0
JHEP11(2014)104

Ht+X,Wb+X comb.
ATLAS-CONF-2015-012

For more summary
plots, see the
ExoticsPublicResults

Observed 95% CL mass limit [GeV]

Status: March 2015

0 0.10203040506 0.7 08 0.9 1
BR(T — Wb)

500

ATLAS Preliminary
_/s=8TeV,20.3fb" Summary results:

0 010203 04 0506070808 1

Same-Sign |l

Preliminary
Zb/t + X

JHEP11(2014)104

Wi+X

arXiv:1503.05425

Hb+X
ATLAS-CONF-2015-012

Status: March 2015

BR(B — W)

D. Gerbaudo, UCI Top@?20, Fermilab, April 2015
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http://arxiv.org/abs/1503.05425
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/

CMS: inclusive VLT & VLB

Comprehensive searches for TT and BB in:

Phys. Lett. B729 (2014) 149-171

» Single lepton
« Multilepton

» Opposite-sign, on/off-Z

e Same-sign
 Trilepton

CMS Vs=8 TeV 19.5 fb!

Opposite-sign dileptons

Events/25 GeV

ey :

e PR [ ] fop

# Data
[l prei-yan
. Single top quark
| Iy
Uncertainty

=== TT 800 GeV ( x 100)

D o o e

200 300

500 600
min(Mlh} [GeV]

CMS-PAS-B2G-12-019
« Single lepton

o >4 jets, >1 b-jet

0,1, 2> V-tags

CMS Preliminary,\s = 8 TeV, it + jets

~#-Data 19.8 fb”'
O ti+jets

W W+jets

[ Z+jets
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CItWW+jets
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I QcD
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http://arxiv.org/abs/arXiv:1311.7667
https://cds.cern.ch/record/1599436?ln=en

CMS: VLQ {+jets

14 >/ € p p >/€
T/ e
b/g b
1 W g T/
q /\c? a/N\q’
jet jet “Wide” jet
% 40— CMS preliminary, Vs = 8 TeV —e— Data 19.7 fb!
2 E TT — bWbW — Ivdjets i
35— I other backgrounds
iR e e it & Cyariol i3 5 i e it s el o G Sl s 5xTT (900 Ge
= ) 7 V
:
B v O o A A S A A G R
=
=
a i T
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D. Gerbaudo, UCI

Reconstructed Mass [GeV]

CMS

New!
CMS-PAS-B2G-12-017

Assume

BR(T - Wb)=BR(Q - Wq)=100%
For the hadronic W, consider both
» resolved decay

* boosted decay

CMS Preliminary, L=19.7 fb~! l+jets, v5 =8 TeV

—— gbserved limit {95% C.L.)
expected limit (95% C.L.)
A —— central 1o expected [imit
~ —— central 2- expected [imit

. = = NNLOIT

Limit on TT cross section [pb]

500 600 700 800 900
My [GeV]

1000
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https://cds.cern.ch/record/1976214?ln=en

CMS: VLQ all-had

ner-p»

New! submitted to JHEP . a
1503.01952 [hep-ex] cms T o

[ acD (from data)

ft

——— TT—tHtH (500 GeVic?) ]
& L w TT—stHtH (700 GeVie?) x10
o5k N® i B TT5tHtH (1000 GeVic?) x100]

« >1 Higgs candidate 2F

« >2 high-p, CAjets (R=1.5)

......

« >1 top candidate (HEP top tagger)

Events/(GeV/c?)
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http://arxiv.org/abs/1503.01952

* One Higgs boson required to decay H - yy
* Low BR, high purity
« Hadronic (W - qq) and leptonic (W - fu) channels
« Loose kinematic selection (H.,)
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https://cds.cern.ch/record/1709129

Vector-like-
quarks
Q-t+X or
Q ->Wb+X

(alaz)tt
resonances

CMS

(ala W) tb
resonances

Dark matter
— monotop

SUSY stop

L—Hﬁ{?

~
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CMS
ATLAS Stop

: ’
ATLAS ° Data 201 2

Two decay modes considered:
b /N reclustered with R=1.2)

* five jets
Most discriminating
] variable: missing E

l+.|_

> B ]
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http://arxiv.org/abs/1406.1122
http://arxiv.org/abs/1407.0583

Stop Searches

-
o
=

Impressive coverage already reached last year

1412.4742 [hep-ex]

CMS

16000~

14000 o ATLAS
[]suid Js=8TeV,203 "
12000 {7 (A=0)
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1i,, 180 GeV
- Fit

- Background

Detailed tt measurements made it possible to probe 0

the stealth stop region (7M; ~ M)
— see yesterday's talk by Frederic Deliot
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ﬁproduction, t—t i? /c i?
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Status: Feb 2015
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http://arxiv.org/abs/arXiv:1412.4742

Excluded leptophobic
Z'upto ~2.4TeV

Excluded up
to ~800GeV

Outlook

(alaz)tt
resonances

Vector-like-
quarks \
Q-t+X or
Q- Wb+X
SUSY stop
'f1_> t 5(‘(1) or
Excluded up | _ "
to ~700GeV | > Wb

CMS

(& la W) tb
resonances

Excluded up
to ~2TeV

E

I top quark I

Dark matter
— monotop

Spin-1 invisible excluded
up to ~650GeV

e Top turns 20, and plays a central role in many searches for new physics at the LHC
 New tools, such as top tagging and reconstruction of boosted objects, are key in
many of these searches

« Looking forward to the next 20 years of top physics; hopefully it will lead to the
observation of new physics!
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EXxtra

CMS
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Q'—=qW(semilep+M)
T'(5/3)(dilep,ss)
T'—tZ(semilep+lep)
T—tH(semilep+lep)
T'—bW(semilep+lep)
T'—bW(semilep+M)
T'—tH{H—7y)
T'—tH(hadronic)
B'—bZ(multilep}
B'—bH(multilep)
B'—tWimultilep)
B'—tWi(ss-dilep)
B'—hZ(dilep)
B'—bZ(semilep)
B'—bH(semilep)
B'—tW(semilep)
B'—bH(hadronic)
t+MET.vectorial(had)
t+MET,scalar{had)
ttbar+MET,scalar{dil)

tthar+MET,scalar(semilep)

D. Gerbaudo, UCI

CMS B2G Summary

CMS

CMS Searches for New Physics Beyond Two Generations (B2G)

95% CL Exclusions (TeV)
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TLAS Exotics Summary

ATLAS Exotics Searches* - 95% CL Exclusion

ATLAS Preliminary

Status: March 2015 fL dt=(1.0-20.3)fb! +s5=7 8TeV
Model Ly Jets ET' [rdim] Mass limit Reference
L | ' " L | " L | ! v et
ADD Gii + £/q - =1j Yes 20.3 n=2 1502.01518
ADD non-resonant &£ 2e,pu - - 203 n=3HLZ 1407.2410
ADD QBH — ¢q Tep 1] - 203 n=56 1311.2006
2 ADD QBH - 2j - 203 n=6 1407.1376
o ADD BH high N 2u(SS) - - 203 n=6, My =3TeV, non-rot BH 1308.4075
2 ADDBHhigh ¥ pr >leyp >2j - 203 =6, Mp =3 TeV, non-rot BH 1405.4254
g ADD BH high multijet - = 2] - 203 n=6, My =3 TeV, non-rot BH Preliminary
S RS1 G — £ 2ep - - 20.3 k/Mp =01 1405.4123
© RS1 Gri — yy 2y - - 203 kiMp =01 Preliminary
h~1 Bulk RS Gux — ZZ — qqtt 2eu 2j/1d - 203 kiMp =10 1409.6190
w Bulk RS Gxx — WW — ggév 1epu 2j/1Jd Yes 203 kMg =10 1508.04677
hhh - 4b - 195 | Gux mass 590-710 Gev [l kfMe =1.0 ATLAS-CONF-2014-005
Bulk RS ggy — tT lepu =1b =1 Yes 203 BR= 0.925 ATLAS-CONF-2015-009
2UED /RPP 26488 z1b,=z1j Yes 20.3 Preliminary
® SSM 7' — & 2e - - 20.3 1405.4123
5 SSMZ' — 17 27 - - 19.5 1502.07177
B SSM W' — &v 1epn - Yes 203 1407.7494
Q EGM W' — WZ — &v &8 Jep - Yes 20.3 1406.4456
g EGM W' — WZ — qqtt 2eu 2j/14J - 203 1409.6190
a ENT AL WH — £ybh Tep 2b Yes 203 gv=1 Preliminary
(O] LRSM W[, — tb lepu 2b, 01 Yes 203 1410.4103
LRSM W, — th Qep =1b1J - 203 1408.0886
- Cl gqqq - 2j - 17.3 Preliminary
Q Cl qqét 2e - - 203 n=-1 1407.2410
Cl uutt 2e,u(S8) 21b,>1] Yes 203 |Cl =1 Preliminary
= EFT D5 aperator (Dirac) Oept =1j Yes 20.3 at 90% CL for m(y) < 100 GeV 1502.01518
Q EFT D9 operator (Dirac) Qe p 1J,<1]  Yes 203 at 90% CL for m(y) < 100 GeV 1309.4017
o Scalar LQ 1 gen 2e >2j - 10 LO mass 660 GeV =1 1112.4828
2 Scalar LQ 2" gen 24 B - 1.0 | LQmass 685 GeV p=1 1208.3172
Scalar LQ 3 gen lepglt 1b1j - 47 LQ mass 534 GeV A=1 1308.0526
VLQ TT — Ht + X Wh+ X leu =>1b >3] Yes 203 isospin singlet ATLAS-CONF-2015-012
= (x: VIQTT - Zt+ X 2/=3e. 4 22/21b - 20.3 Tin (T,B) doublet 1409. 5500
$ g VLG BB - Zb+ X 2/z3 e  22/21b - 203 B in (B,Y) doublet 1409.5500
I VLQ BB —» Wt+ X Tepu >1b =5 Yes 20.3 isospin singlet Preliminary
Tz — Wt Tep >1b,=5] Yes 203 Preliminary
«w Excited quark ¢* — gy 1y 1] - 203 only v* and d*, A = m(q*) 1309.3230
E S Excited quark ¢* — gg — 2j — 20.3 only v* and d*, A = m(q") 1407.1376
E E Excited quark b* — Wt lor2eu1b 2jor1j Yes 4.7 870 GeV left-handed coupling 1301.1583
] @ Excited lepton £ — &y 2eu 1y - - 13.0 A=22TeV 1308.1364
Excited lepton v* — {W vZ 3epT - - 20.3 A=1.6Tev 1411.2921
LSTC a7 — Wy leply - Yes 203 1407.8150
LRSM Majorana v 2eu 2] - 21 m(Wg) = 2 TeV, no mixing 1203.5420
% Higgs triplet H+= — £¢ 2 e (S9) _ _ 203 DY production, BR(H;* — £6)=1 1412.0237
g iggs-triplet ks et - - 20.3 DY production, BR(HF* — ¢r)=1 1411.2921
6‘ Monotop (nen-res prod) Teu 1b Yes 203 Anon—res = 0.2 1410.5404
KWQPI' u — — DY production, |g| = 5e Preliminary
Magnetic monopoles - - monop ole mass 862 GeV DY production, |gl =1gp 1207.6411
sl L MR B A A 1 A | L 1 L
Vs=7 TeV

D. Gerbaudo, UCI
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“Only a selection of the available mass limits on new states or phenomena is shown.

10

Mass scale [TeV]
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